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(54) Replaceable filter element and snap-on filter lid assembly 



(57) A filter (20) has a removable cover (30) releas- 
ably engaging and gripping an end cap (40) of a filter 
element (34) including upon removal from the filter 
housing (22). The cover has a plurality of axially extend- 
ing cantilever legs (102, 104) gripping a mushroom- 
shaped boss (118) on the end cap. 
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Description 

BACKGROUND AND SUMMARY OFTHE INVENTION 

[0001] The Invention relates to filters, and more par- 5 
ticularly to a filter element cover grip combination facil- 
itating easy removal. 

[0002] Filters are typically serviced by removing a 
cover and then removing the replaceable filter element 
from the filter housing, but usually with extensive human io 
contact with the filter element, which is undesirable be- 
cause of the mess, etc. It is known in the prior art to 
provide a filter assembly having a cover snapped onto 
the outside diameter of the filter element, however such 
snap-fit mechanism damages the filter media of the el- is 
ement. It is also known to provide a filter support tube 
and housing cover with snap detent connection there- 
between, for example U.S. Patent 5,695,633. 
[0003] The present invention provides a simple and 
effective cover and filter element grip combination. The 20 
filter element is snapped into the cover and can be as- 
sembled and disassembled to the filter housing. The 
cover when inverted acts as a drip pan for the element. 
Minimal human contact is required. 
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BRIEF DESCRIPTION OFTHE DRAWINGS 
[0004] 

Fig. 1 shows a filter known in the prior art, except 30 
for the internal filter element cover grip com- 
bination, 

Fig. 2 is a sectional view taken along line 2-2 of Fig. 

1 and illustrating the filter element cover grip 35 
combination in accordance with the present 
invention, 

Fig. 3 is an exploded perspective view of a portion 

of Fig. 2, 40 

Fig. 4 is an enlarged view of a portion of Fig. 2, 

Fig. 5 is a further enlarged view of a portion of Fig. 

2 along line 5-5, 45 

Fig. 6 is an exploded perspective view illustrating 
assembly, 

Fig. 7 is an inside end view of the cover of Fig. 6, so 

Fig. 8 is a view like a portion of Fig. 5 and illustrating 
assembly, 

Fig. 9 is a view like Fig. 4 and illustrating assembly, 55 

Fig. 10 is a view like Fig. 9 and further illustrating as- 
sembly, 



Fig. 11 is a view like Fig. 4 inverted. 
DETAILED DESCRIPTION 

[0005] Fig. 1 shows a filter 20, which in disclosed form 
is a diesel fuel filter, though the invention is not limited 
thereto. The filter includes a housing 22 extending axi- 
ally along an axis 24 between distally opposite first and 
second ends 26 and 28 . A cover 30 is removably mount- 
ed to the housing and closes first end 26. Cover 30 is 
preferably threadingly mounted at threads 32, Fig. 2, to 
the housing and is rotatable about axis 24. As is known, 
an annular filter element 34, Fig. 2, extends axially in 
the housing between distally opposite first and second 
ends 36 and 38 respectively at first and second ends 26 
and 28 of filter housing 22. First and second end caps 
40 and 42 are permanently and sealingly mounted to 
respective ends 36 and 38 of the filter element, for ex- 
ample by being potted thereto by potting material such 
as 44 and 46, as is known. End cap 40 is releasably 
engaged and gripped by cover 30, including upon re- 
moval of cover 30 from housing 22, to be described. The 
remainder of filter 20 is conventional, and will be only 
brief ly described. Filter 20 has a diesel fuel inlet 48, Fig. 
1 , receiving liquid to be filtered, which liquid flows into 
annular space 50, Fig. 2, in the housing, then radially 
inwardly through filter element 34 as shown at arrows 
52, into hollow interior 54 of the filter element, then ax- 
ially through outlet tube 56 as shown at arrow 58, then 
through fuel outlet 60, Fig. 1 . Outlet tube 56 is sealed at 
grommet 62 to inner portion 64 of end cap 42. A heater 
cable 66 and electrical plug 68 may be provided for heat- 
ing the fuel, particularly diesel fuel. Further heating of 
the fuel, particularly at engine start-up, may be provided 
by a water jacket around the housing having an inlet 70 
and an outlet 72. A collection bowl or reservoir 74 col- 
lects coalesced liquid and contaminant from the fuel, for 
drainage at drain plug 76 as controlled by drain valve 
78. Further as is known, filter housing 22 is provided with 
a transparent or clear housing sidewall at 80, Figs. 2, 3, 
for visual inspection of the fuel level in annular space 
50, as an indication of pressure drop across the filter 
element, i.e. the higher the fuel level the greater the 
pressure drop, and hence an indicator of an oncoming 
need for a filter element change. Annular sidewall 80 of 
filter housing 22 is thread mounted at threads 32 to cov- 
er 30 and sealed thereto at O-ring 82, and is thread 
mounted to base 84 at threads 86 and sealed thereto at 
O-ring 88. The construction thus far described is known 
in the prior art. 

[0006] Cover 30 has a plurality of axially extending 
cantilever legs 102, 104, etc., Figs. 3-9, gripping end 
cap 40 in detent relation, with the legs being deflectable 
radially outwardly to release end cap 40. The legs have 
fixed root ends such as 106, 108, Fig. 5, at cover 30, 
and extend axially into the housing to inner free ends 
110, 112 having radially inwardly pointing feet 114, 116. 
End cap 40 has a mushroom-shaped boss 118, Figs. 6, 
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10, with a head 120 of a first outer diameter and facing 
cover 30, and a trunk 1 22 of an outer diameter smaller 
than the outer diameter of head 120 and extending ax- 
ially from head 120 on the opposite side thereof from 
cover 30. Cover30 and mushroom-shaped boss 1 1 8 are 5 
axially engageable, Figs. 6, 8, 9, 10, with feet 114, 116 
sliding axially along head 120 and with legs 102, 104 
deflecting radially outwardly, as shown at arrow 124, 
Fig. 8, and then with feet 114, 116 sliding axially past 
head 1 20 as boss 1 1 8 slides between legs 1 02, 1 04 and 10 
axially toward cover 30 as shown at arrow 1 26, and then 
with legs 102, 104 deflecting back radially inwardly with 
feet 114, 116 behind head 120, Fig. 5, on the axially op- 
posite side thereof from cover 30. Legs 102, 104, etc. 
loosely radially grip boss 1 1 8 and slide circumferentially is 
along head 120 during rotation of cover 30 during both 
installation and removal, and grip boss 1 1 8 to axially pull 
filter element 34 out of the housing during removal. 
[0007] Legs 1 02, 1 04, etc. extend axially into housing 
22 to an inner axial reach at free ends 110, 112 beyond 20 
the noted first end 36 of filter element 34, and grip end 
cap 40 at mushroom-shaped boss 118. Filter element 
34 has the noted hollow interior 54 which is spanned 
and closed by end cap 40 at first end 36. End cap 40 
has a central concave section 128, Figs. 6, 10, extend- 25 
ing into hollow interior 54. Legs 102, 104, etc. extend 
into concave section 128 and engage the end cap at 
mushroom-shaped boss 1 1 8 in detent relation as above 
described. Filter element 34 at end cap 40 may be 
mounted to cover 30 before or after insertion into nous- 30 
ing 22. Upon removal, filter element 34 at end cap 40 is 
axially pulled from the housing by legs 102, 104 at feet 
114, 116. After removal, the end cap and filter element 
may be inverted, Fig. 1 1 , such that the end cap provides 
a drip pan for the diesel fuel oil. 35 
[0008] It is recognized that various equivalents, alter- 
native and modifications are possible within the scope 
of the appended claims. 

40 

Claims 

1 . A filter comprising a housing (22) extending axially 
along an axis (24) between distally opposite first 
and second ends (26, 28), a cover (30) removably 
mounted to said housing (22) and closing said first 
end (26), an annular filter element (34) extending 
axially in said housing (22) between distally oppo- 
site first and second ends (36, 38) respectively at 
said first and second ends (26, 28) of said housing so 
(22), an end cap (40) at said first end (36) of said 
filter element (34) and releasably engaged and 
gripped by said cover (30) including upon removal 

of said cover (30) from said housing (22), 

55 

2. Filter according to claim 1 wherein said cover (30) 
has a plurality of axially extending cantilever legs 
(102, 104) gripping said end cap (40), preferably, 



wherein said cantilever legs (1 02, 1 04) are gripping 
said end cap in detent relation, said legs (102, 1 04) 
being deflectable radially outwardly to release said 
end cap (40), 

further preferably, wherein said legs (102, 104) 
have a fixed root end (106, 108) at said cover (30) 
and extend axially into said housing (22) to inner 
free ends (110, 112) having radially inwardly point- 
ing feet (114, 116), and said end cap (40) has a 
mushroom-shaped boss (118) with a head (120) of 
a first outer diameter and facing said cover (30), and 
a trunk (122) of a second outer diameter and ex- 
tending axially from said head (1 20) on the opposite 
side thereof from said cover (30), said first outer di- 
ameter being greater than said second outer diam- 
eter, said cover (30) and said mushroom-shaped 
boss (118) being axially engageable, with said feet 
(114, 116) sliding axially along said head (120) and 
with said legs (1 02, 1 04) deflecting radially outward- 
ly and then said feet (114 116) sliding axially past 
said head (120) and said legs (102, 104) deflecting 
back radially inwardly with said feet (114, 116) be- 
hind said head (120) on the axially opposite side 
thereof from said cover (30), 
further preferably, wherein said cover (30) isthread- 
ingly mounted to said housing (22) and is rotatable 
about said axis (24), and said legs (1 02, 1 04) loose- 
ly radially grip said boss (118) and slide circumfer- 
entially along said head (120) during rotation of said 
cover (30). 

3. Filter according to claim 2, wherein said cantilever 
legs (1 02, 1 04) are extending axially into said hous- 
ing (22) to an inner axial reach beyond said first end 
(36) of said filter element (34) and gripping said end 
cap (40). 

4. Filter according to any one of the preceding claims 
wherein said filter element (34) has a hollow interior 
(54) and, preferably, said end cap (40) spans and 
closes said hollow interior (54), 

and/or, optionally, wherein said end cap (40) is per- 
manently mounted to said first end (36) of said filter 
element (34). 

5. Filter according to claims 2 and 4 wherein said end 
cap (40) has a central concave section (128) ex- 
tending into said hollow interior (54), and said legs 
(102, 104) extend into said concave section (128), 
preferably, wherein said end cap (40) spans and 
closes said hollow interior (54) and is engaged by 
said legs (102, 104) in said concave section (128) 
in detent relation, further preferably, wherein said 
end cap (40) has a central mushroom-shaped boss 
(118) extending from said concave section (1 28) ax- 
ially toward said cover (30). 

6. A method for removing a filter element (34) from a 



3 



<EP 1 285683A1_I_> 



5 



EP 1 285 683 A1 



6 



housing (22) extending axially along an axis (24) 
between distally opposite first and second ends (26, 
28), said filter element (34) extending axially in said 
housing (22) between distally opposite first and sec- 
ond ends (36, 38) respectively at said first and sec- 
ond ends (26, 28) of said housing (22), said filter 
element (34) having an end cap (40) at said first end 
(36) of said filter element (34), said method com- 
prising providing a cover (30), removably mounting 
said cover (30) to said housing (22) and closing said 
first end (26) of said housing (22), and releasably 
engaging and gripping said end cap (40) with said 
cover including upon removal of said cover (30) 
from said housing (22). 

7. Method according to claim 6 comprising providing 
said cover (30) with a plurality of cantilever legs 
(102, 104) extending axially into said housing (22), 
preferably, loosely radially gripping said end cap 
(30) with said legs (1 02, 1 04) in detent relation such 
that upon rotation of said cover (30) said legs (102, 
104) slide circumferentially along said end cap (40) 
and axially pull said end cap (40) and said filter el- 
ement (34) from said housing (22). 

8. Method according to claim 7 comprising deflecting 
said cantilever legs (1 02, 1 04) radially outwardly to 
release said end cap (40), 

preferably, comprising providing said legs (102, 
104) with a fixed root end (106, 108) at said cover 
(30) and extending said legs (102, 104) axially into 
said housing (22) to inner free ends (110, 112) hav- 
ing radially inwardly pointing feet (114, 116), provid- 
ing said end cap (40) with a mushroom-shaped 
boss (118) having a head (120) of a first outer di- 
ameter and facing said cover (30), and having a 
trunk (122) of a second outer diameter and extend- 
ing axially from said head ( 1 20) on the opposite side 
thereof from said cover (30), said first outer diame- 
ter being greater than said second outer diameter, 
axially engaging said cover (30) and said mush- 
room-shaped boss (118) by axially sliding said feet 
(114,116) along said head (1 20) and deflecting said 
legs (102, 104) radially outwardly and then sliding 
said feet (1 1 4, 1 1 6) axially past said head (1 20) and 
deflecting said legs (1 02, 1 04) back radially inward- 
ly with said feet (114, 116) behind said head (120) 
on the axially opposite side thereof from said cover 
(30). 

9. Method according to claim 7 or 8 extending said 
legs (102, 104) axially into said housing (22) to an 
inner axial reach beyond said first end (36) of said 
filter element (34) and gripping said end cap (40). 

10. Method according to any one of the claims 6 to 9 
wherein said filter element (34) has a hollow interior 
(54), preferably, spanning and closing said hollow 
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interior (54) with said end cap (40) permanently 
mounted to said first end (36) of said filter element 
(34), and/or, optionally, forming said end cap (40) 
with a central concave section (128) extending into 
said hollow interior (54), and extending said legs 
(102, 1 04) into said concave section (128), 
preferably, comprising spanning and closing said 
hollow interior (54) with said end cap (40) and en- 
gaging said legs (102, 104) and said end cap (40) 
in said central concave section (1 28) in detent rela- 
tion. 
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